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[4l5mf^©$eHlns..!.-, K-cv- 

fclt-S. GOP. (Grysta;! :Or.i'gin'aTed vPartrcle) ^)'5>t^ 
14, FPD (Flow Pattern Defect) ^?«.^^^40SF (Ox'iaiafi 
on induced Stackilhg Faul t) ©SiAt; *!|5)i^gtSl*)©<fe 

fii^mm(D,j^my?p:o '. ' .' , .'.'"..7 ' 

$gS-> ::<®«<£;3tJ*^-5Xfi^*^-5l«a?lS1fc-i)j 
UC4 2 IE'tt0#W<*».«|«[)<*.|l*5i..; , . .,. ; 

m^m 1 oj] mm^kiy'if'^ cz-> y n :> 

[is^Ji 1 1 1 tmnfB-> 'J.=i >s«i4, MGz •> y 3 



limil 3 iEK©¥^<*S^sro<^i^:^ao 
fcU©C0P<OgiA^ OfSJU±, 5001@JaTT-*?>li*lI3 

5x10" atoms/cm' JUTT'^ -Sli^JS 3 IBtJ©#»<*S 

[ii*isi 9) m^mmtii, K*iss->y =i>s^fi± 

|C?}JbKS ^a/S^^kS/ y:F3->#»* l•^l4S^bv V'ds'-M^'- 

iii^Ji 2 0 1 j^:«iiii;j5n^ii^*$s#ii>;y^a^^^^^^ 
SiM^tic J; y ?f5^-^;HjtM'(b$<>y==i vJiTfe-siS^^l^s! ; 

IIS^3I2 1] IS'l':t>j±AJl?l$fi£X?ll4> 

jSJII &-l>l^l4 2lEK«?4i^<*S^fi®flFiS5^;4, 
IIS«II2 2] gg-f:t>i±ASJI5J«xai4. SiAS** 
1. OxlO"/cin' A^tjl. OxlO"/cr^'<DSEST-^Tt3+l•5m 
j^tJS 1 fe^lN|4 2lEK©#^<*S*SOf*^5^;S. 
llS^Jill 2 3 ) IS'f >a A® JBJ5EXgl4, X"? 



:v^..!■■'v::^V^:i 



UWCOPOgiA*. 0^/cni'jy±. 1. 6{i/cin'tUTT«>?> 
li*Jl 3 IEtSO¥Sli*»tSroftiJl^;*. 

yojCOProSa**. 0{l/cin'fii±. O. SfB/cm'JUTT** 

3 IEiE©#©#®ffi<^f^i5!:^>i. 



30 [ii*iI2 4) IS*ltoiA;ifJfe^MI4. K't'^>j3EAe. 
y Jgaa ti;5>ra^:«1*'« I V|4 2iEW(^)'^»*^S^fi<^W \i 

liSStt;^'Kt'f^<i&^*r-5^^«f^'-5 OI42 IS^CD'f #C' 

[fi^is 2- 6"o'%5iss©ji^^"^^^^ y ? >' ■ 

[0 00 1 3 

JSFB->y n>ffl2:^-r-5S0l (Silicon On Insulator) 

50 mm<o^^y5m, &i/sK:^;4icj:y<^i3$nfcsois 



3 , 

^izmt^. 4^.'-- SIMOX:..{Sepalation,;by.lMplanted. OX 

ygen): .tii¥<in-5?3;i ic J: Uf^l^Stl-SSOIS^fiicB-r 

•S. . ■-. ' .r.. : , ... . .. ■. . 

[0 0 0 2] • ,. V . ; 

la, ->:y =i> y,^> .. ^ >,> -L ( s: p I. ) 

t LTiKK *ne.4a;. m^iD.s \ m^mB=&i¥m:t^j^j\. 

^ S i S^STiSSij® Lx./j:l%tSS'* ©S&'^..^ S O I ftif 
tlT^fc, Tnt43-6,v . S O I iSiil5^£.|iJffl^-i,c tT, 

4 . 0 injux|iAfi^(BS;-7:? $ ^ , . ,= . . , , 

t^. Specjal Mssue;.. '^Single-crystM .si I icon, pn/npn- 
s 1 ngl e-prysta I insulators "; edi ted by a w. Cul iek J 
ournal of Crystal Growth, volume 63,; no .;3. pp 429^59 
0(1983)');.. :■ ... , -r. ' , '] 

TS.<.©|E^X?t<C$nx,Uf. .(IEEE spj.,confe 

94)•\ys^■d••;..:■fi. ■' .-n.;...- ,-;v.-... ... 

[ 0 0.0 5 3 -r^r^b^. .Kiatgiki^^-a;!:, yxji^i? s 

[ 6 6 0 6 j S0ISiS(^?|jklcHt-5WS£tt197.6 

S : Sapphire. on .Si..l, icon). -^^ ^?LHSi03^4[blcJ;-5i?| 
«<*^!BfcJ:USOI«jB«^ia^«3^aj (FIFOS:: 
Fully Isolation b y P o r o. u s 

0 X i d i 2 e d S i J icon) . JAy#*3l*a. 
M^-f :i->ii J:.<,?3f5?$nTUS, 

10 0 0 7] x-OKjR^';J->aA;4iW. K. i 2 urn 

1 l-<*:oTJ6«>t|g'&.$n;tSIH0Xi:P¥tf*i*^aT-* 
•5 (K. Izumi, M. Doken and .H Arlyoshi : Electron. 

.Lett.-14,-p. 593 (1978) ) . — - 

10 0 0 8) coT^-sis. m^^A^Z7JktJ:z>lz•>*J=^> 

^'XyM03 1 KS< * ^^^l 0" ~1 0' V. c m' JlgiiA-r 
^ (0118) . -tO^. 7;Urf> . K^J|Baq>T1320 50 
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0 .• "irCDii^m, Aro:}Sf5?R?S : (R, ) izmmt: : 

^ (Wl^. SIMOX*?iJfflbTf^i!|$:n/cSO:ISffi$ rsiMO 

1 0 0 0. 9 ]. C^©S0IS^5t§§UT«;: MO S F E TO 

**/<E$nTl>-5 (Proceedings, of .1994 IEEE Ihternati 
onaISi licon-on-lnsulatbr XonferencelcPfttsiEiSAt. 

I o-.Q 1 03 Mm^.=s:mmvxi^m^ti:^^±s^^m'-.. 

[0.0 1; 13 S7S:v;^S.O I Mit^fflUSi. m^^OTgP " 

[0 0 1 23 TfjiiDt,. mm^itii-$!t>itx. /t;i,i>s 

i ±OMO S,F E T.> I: e.lCj:bf«T%V:^>X/.V=»;^.h\ ZJT 
Pt:^3;>^.h©hT-^;i.X-©teffi<S-fb%»3^S:nTtV . 

[ 0 p. :U3 :3'::.- 'v^ v.. . . v;>i^,- v..,, -.' 

[liB^Xi^JSi* l>4-9; t ■rs.SSiJivSIMOXrSxv^^^^^^ ^ 
-5-> y =1 >S<gi LTia. -fiSICC2^7X/\;{,ifflt v6;hT .' V 
e2^7Xy\iia. vf. 3 (C2oc^^^ = ■• 

ftlT?*-S.COP, (Crystal OriginatedParticles) , FPD (f. • 
low . Pattern. Defect),;«:i-.QGrown r IniKmAt/^^tiX ' 
l^*. . ... /.iv^ ^ "v ;'. 

[0 0.1 5>3^CCDeOP (|lj*^fD.' .r:*pg->;y;3.^y, . 
^^^'^®i|.^S,pj£,,,'m'2 3.@r>.VU> 
P->*-;^ U'!yi;,. (A,u 8. . T 9.9;6),) •*?FPD:..(T. ,. 
Abe. Extended ;Ab.st. El:e,.ei.t r o • v 
c h e m. S,:o .c . : S p; r i ' n. g M e e t n g v o 
I . ■9.5:r^ I:,., p.p. ,5.9 6... (May, 1 9 9 5) ) 
<01f>'<Xtt. iSJk^Q. 1'Y0.!2M:ni.SS=Tt^..5. . . . . . 

[ 0 0 ,1,6 3 . /j:*3. COP, F.monm(z-3Ksxit'^mT • 

•5. ■ ■• _ -...v. V,.;..- . , ..^ , ., " 

10 0 1 :7 3. iJeHi, . C(0!CZ^7X/\$ffiOTMSI^f^i!|\. 
■rSJi^, ±iSOGrown- in^ijPlS£0rH--i'XlC«Ur3EiJ . 

^^7■^up^>imlz^^^§^m^tl3ii:^^mi^^:rz. 

r 0 0 1 .83 U*vL/j:X^f,, DRAM^ifiJlCi-S 
i. -e-OStlt^U-JHi, 16M-DRAMT0:5Mm. 64M-DRA. __ 

MT'ia." 0. 35 n niijti? Lxt tt> u ; V/t-f 

U ICCOP#-^;i§iJ^«;&ig|g,C^toT$Tl>.S. 
[0 0 19] <hlJt)lt, IG-DRAMtfcUTia. mifJl- 
Mt. 0. 1~0. 15MlIllC/J:5<i:l^t)t^Tl^-5. 
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[0 0:=2 0); ■■il.rc.' =->Miiv .. -r;:;- ■ 

[0:0 2 1 ];'*^B^©BlJ©.lfi»ll*. iSOIBl^COP, FPDv' O 
SF<t -> U n ^-^JX/Nilt^roiRPiS^^^Tl}:^ 

IS:ffi.*JS«fr-S.cii.|cfe;5i-iM'.:;.:M-=^-- ■ ' ■ ■: :.' 
[ 0 0. 2. 2 3 *5SWCD*^#»*S(Dl'^i!!9^;i ISv ^K^T 10 

$S S v> y a [z^W^% jA^v;- .'^^^'>;3E A Jl ^■ 
[ 0:0; 2-3 ]v:$ e. lev *feBJ9(av ^7K^7'ci-;;u$ n/c 
u. s^^s w»>e> * ^nt>s<^i^if:^^'^ t 

[ 0.0 2 4] -Sfe. l|g'l'^>aAm(7>JBfi£lt: 20 

[0 0 2 5] ISll«)ii*Sfe^M?l5fiE ' • 

[o:Oi:2:6-:3f?w^-v. -. .ikk:- ■ " ■.^Jv■^w?; ■■::-■'.' •■ 

[ o.o.2y7i]-^7k^-e:-^:tiS7E#^S«^mMs: (JUISI, ■ i 

ryJc^T'ct- Jl>j <!- 1 > 5> in) : $ n3t¥$Si^ v U 3 >St5 : 
^^■<:t>j±Ab, ■1':t>aA@«?f$fiJ'r-5 (S2) . ' 

X : BuriedJ Oxire) (53)^. :2$l>'t^* 

[0 02 81 ^fCi' m#WlC2f:56B^<f fjiB^f^. 

[0 0 2 9] ®2Aicjp-r.ck?) Jhm^-^ti'MTt'^nm 

4521*fflSrs.^ C05^«.gp«!:ia\ 

COPTJii'cOGrown - iniXPfi-^. OSFII<?>^RB*^lfSlC<gM 40 

S->y 3>S« 2 1 rtlCfelt-SGO P, F P D*«ilvB • 

_.^^ggB22tffe©^llE2 3 iA^WSSlC^J/)^^^ 

[0 0 3 0] ;^5IC, B12BlC^-rJ:e)lC. 
A (n-5ia*) b, -f:t>;±A124«:JBE£-r-2>. 50 



[0 0 3 1] t^roi^i tT%"^^ 

?r>;£i\Ji24^^iJffl DTlii^^^^ (BOX) /i25<£ •■ • 

i\m-r^, uTBoxji25±ic*^rBvu=i>g (soi 
26^^-r-s>sois^fi27*j?^e)n-5. ; • ■ • 

[ 0 D 3-2 ]'>*fle«lcJ: y";^^^^^^ 
y\$:i§?>:i«!-;5^ wtii&ns ^i'^ ^ ■■ - ■ ' ■ 

[ 0 0 3%]- SIMOX'-i^x Ai^^tillC^ 
X/MZ IS. cop; FPD; ''dSF IN o fc/ 5- XAl^WW 

n&O^RPfilC-p INT, -tOE^IttecOlfc^S^'i^ii^^rtlT- 

WA^5S<, si«i^s*<stN<!;e6Pr^#F^c^ji:ii(si!)^|g^ 
[0 0 3 4] ccx. osF mitm^&mm^i&) ^ti*. 

FA^tBM^-txS^^^^^;^''" ■■'>--'^- 
[0 0 3 5] mukmt: uj&i>Ta«T«;*cbK-;^- 1 

PDii; : I^- coll @ ISig S iJ^Pig v^P^IC;- 
l*.^'See(;bj^^(k,dr, Oi H feso^fi^iif 

[0 0 3 6] *^B^icj3oi?ii', 

rSODT, Spi^26e'(*lC=t>C0P^CDi»;P(SCDau, 

[ 0 0 3 f ]'-bK^Tci-^ jl/|£ J; (56^^^ . 
otNT, ©s^ffiCN^F^B^f *i • " ■ ' ' •■ 
[ 0-0 a ai M¥iU^t6?=S:. siiivU iJ>i^^4; 33 

I 0 0 3 9 ]-;cbP31©rtai::l*, S4nniOKi|bM33*<#^3E 
7K^©a7i;f^ffllcJ:U^©&^l:ii33d^l^5fe 

i^-t? icifSoTiN^. SJ§fi*)lcliC0P31li;fe*igfr-5<!:# 

"X t>nTiNV (m?-«?4r'6fl •^r'p:22~26 (199"'^ 

8) ) . ■ V 

[0 0 4 0] 7j<^7— --'l'i!&S<^f"JfflbTitiSjS 

(0 s I Mox c> x / \ €: y p i s St i!* I i . i*£ * t. i7 to n 



(5.) 



To^. mm. 
[ 0 0 4 1] ^mwn-tAmm<ikmztex^-x^\i^ mm 

SO I f 1 06f*9©4a*fBlS{^©5g5fc;&%/j:;^;^^ jegJ^ , 

[0.0.4,2.3. mMi. mm^(omimA(Dm-i^.!km}zL . . 

Tz -5. : U n > C^rcy \ 1^ OgJ^-f pj- Affl44 . 

[:0 0 4 .3J UpyJ^m^^yn^zf-:^^^^^^^^.. 
1 t-.-Sifc; ?Si?^fl49 >c.;&t^0t>;X < . 

my^:y <omm\zimmimm^:^(^{>t^^-^ 
tilt . !mm<oj:: ^'K^copi* i?3a izmtm& w u x i \^rc 

<!:#^.t>tV-S*..< Jo;!?: hi; u . ; 

I'D. 0. 4 :4-] B0XM;5 :5 mm ICfc IaXIS ! :.1#.|CB0Xg 5 • 
5 3fi.^(OeOP 5 1 (.i^fibX:^^.5:-/d:U., B OX;^?BM ..> 

[0 0 4 5] Sfc. ?$ggBB64-726334vi;^|R.-^!t5f^ip8.-T. 

461 6]i#i^i8 isj5:i>-r*(iv.^i-> y 3 >a<sizK^-i'^>a. . 

10 0 4 6] K'k-f :t>;iA® 10 4 lcfcl:f^^^ilg 
»8^^fiRp*.t'i6d-bx^>/j: yi£;8eaiS5J?!;bo-i) 

. ^!&mizji^;z<p^mm^i\ Mmmtummiti . 

[ Q 0 4 7 3 iSe^pX. 7Jk^7?:^-JMCit t!B0X^105©.|? 
®f^ifilC^?tt-r%C0P^;g;«5ltJ: 5 ^ BOXg 

m<^K^izmmm^wmt-^h,pfmyt$ti< -tux 

^^fi<Jlc|l^*$4axL.^pctlc;5:^,^ tr/JctoS. co 

totlXU^ =B0XJl.Oi[.$*fji'4*^S»tl*i*S. „ 
[0 0 4 8] *|6B^ tfeuxB, -> y 3 >®<fi^C5KSI 

2:?7^EP. ■ " . 

10 04 9] (•> 'J 3 VSffi) > U a ^S^fii LXIi. 
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^7-T^;U:r-5e <!: lcJ:,yC0P^©i«j,PiB'J'Vd:l\Sjig|j22 

[ 0 0. 5 ;0.] ,^ $ rz , : 7j<m7 ^ r^ Jl i^^ ^ 5- U 3 >»^s t 
UXtt, e2.'>x./\©^*/j:f,r;.!HCZJS (Magnet ic -Field. 
AppI red: Czochra.Jski Method)- ICJ: Uf^i? Urz->V.3 > • 
'j7x/\.(juTr- rMCZ->.y3>r^£cnj .tivp. j-^^ . 

l^^::<^:tS/c»^bl^=6(^X-^.^■ MC2;5(CJ:y C7X •, 

^::<!:*i$S^$nxi,.v^:(m5^.«f^ 6^^.(1998) . p. 
22) o •-OM C Z -> y 3,>'^XA(c. .7j<^7^-J!l.^-J6 

^t, czpjiy\i:j.±izikvms>nuu^mm22i:m^t 

t 0 0 5.1 T:7hmjr-^jm.i: U V'y 3-:>f«9g|ji.e;KD'. 

[ o 0, 5 m^::^ii^m7.^.^:n>[z±^is:^mmm£m '^' 

a^, CZv'y a:>.r>/x/\|c|iv.c1.0' ' atom^^^ • 

(iaTV.j«»JR«: .l:iSiS«Jlci;.at.l\5,»»rt,**-,- :)i « 

[0 0 5 4] COPlCgauxi*, CZ->y3:<:0.:X/\ 

icji, lOV-wl 0? /cm* 0.Sg;jC!;i...GOPJW5Sffi .b. . ;^JA(df8. ; 

tz y 400,^500.<l|ig<DC0PX^.j?i£-rs- : b/d:«i ; ;;: • . 

c.(D.e2>y.'3.?i'.ii;x/A*7jcjg7.s-^i>irr5i^^ cop©gft . 

/J*?S^MMl9.aii^PlB©^;,;(D2^;:. Denuded .Zbne) , 

SB*^*. ®^'*.j8r<:;>5'.r>x/N©J#^U-R.-^-;3v2««. 
cro'-^;ty,©C.O.Pj©l»X^*.^,. .. . .., 

[ Q :0,5 5 ], >Js,^,7^^-/l^lv: J: y.J15B£;Sn.§fii«5|ia^22 . 
WJl^li, S*ai*>SS;0 l.-@C!)l|[$^.a|atuX500~5 - 
.000n,rafI®<DJl$^»c?gJ5g..t-S,.c.i.A^^^^ .. , 

[0 0.5 6] mi^mm22(zisi:r^mmmmit.,5x]o\' r- 

atomsx'cro' JUT, ;-»S:b < 1*1 x 1 0" a toms/'cm' t:jiT< 
M(C»$b<li5xl0'' atonis/cin'J-:iTT»-5. , 

[0 0..5 7). ffiiK|!|^Ji2:2Cfclt-5C0POSg;6^ MiiLt^ ■ 
mih^VXlA, m^cm':M±5x l.Q'fi/ciB'iUT.. #S 
b<ttOf@/cin'JU±lxiO'<l/cDi'JUX Wlztift iy< __ 
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[ 0 0 5.8) •mfil'^XA^fcUTI*. 8-f V^^-^ 

SOOiSlUT. »SU<I.S0<il]a±100fiJUT; j:;u»su 

■a!>xy\S;£: y 0?C0P®!iS*«±IEcO, 1 0 0 isimT©w§ 
[0 0 5 9] C7X/NS®T©COP(D53-ilntt. C^X 

©T-, '^xy\*'(as>rcyocoR©<@»(4; '1 :2'i'>f^'5 io 

x/N,. ^^5lMd:-?-niU±<Dr:7Xy\tr-^-:)Tt)8-<>5^'5 
XA©li^<hl5)?ligT-fe-SCli;5^li*4T-^* 

fii'i^xA^fcUj tii. r-i^xA^sfS^^yj 

u,- «4^irf8vr >^-wis«v.miae'X7v^fey :ii^e> <t • 

[ 0 0 6 (yy 1 -5 xy o^tit®?^ ^>it:-y T Id: . ' 
O^S/cm' J:jl± 1 . 6 jl/cni' lUT, MJf^ b < I* 0 P;^ : 
cm' iikHXP. »S?WP<^t#JaT, H lc»^ t> < liOW/crf JU ^ 
J: O; • O Sil/cm? iUT-e^S C i*^M* b ' ' ■■• 

[ 0 0 6 1 ] ■(g5?rB^2'2lCfclt-5FPD©mCi®ffl--: 20 

b < iaO^@/cm' 1X10' /cm' iUT-C^-Si -^^S- ' • ' • 
[ 0-:<3 6 2 jrs/tl- «iRPfi^^^^^ "' 

/cm' JUTv iit:^ yW^ b <'liO<i>'cin'^iy±50'«/cm' lU 
T, W IC»* b < lioe/cm' JU±10il/cni'aUT.T^*)S ■• ' 

:ii>o«M'*bu;.' ' " ■ 

[0 '0 i6 3] iS.iRmS22'&mm^-^lt\t, 7h5R«^tfjS 
TclSl^fflA^f^MJSr-S) Ci t It J:^U^^^^ 
HMId:.- 100%7j<^:'3';^; $,-Slv|a;7j<Mv!: Wr;- : • 30 

H e ' N e , X e . K r ^) .COig^:WX, ^«t>(a7KIS 

[ o''b 6-4 )" 7K'^v':i:i-;i/^o>;S''ft^ii:^' 5 v;^ ' 

y 3->#ffi<^i4.^.iUTv- »^ b <l8bb'cJUii; •> 'J 3' 

>a«io'B4j^iii#.- jtvtm^<^moWciiiJt. s^y 3- 

>»1R<6S.^.JUT-r?7JS:^> bt i < ic: i 

o 0 0 r J; V:^^ < . t)^-o-> V >sfe(bll*iUTT-7K 
^ T=:'-'j\>-r-^ d^i y ; ! c 6 p ^(D<gMA<+5J ic El ■ 
n-5. vy ' \ 

bfcii^t soot JU±1 350°CJaT4:-*i5 :^ 
^bo. $e>lcSJ*b<lilOOD'tJ:yi»j:^<. 1350°CW. 

[0 0 6-6) -->U^£0>K^^i^t;§?fflMa:^3 

.75^.^mEgb< lir^mjE (1:XiO'Pa);>UT.J ><10;Pa 
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[0 0 6 7] 7j<;^7--;HCffll\^*P<*:bTia. iiSffl 
[0 0 6 8] $>•l)l•^laRTA (Rap id>Theriiia I Anneal ing) ' 



1 0OinniH, OlijgJ^Sai^STTRyj: p C t J: U »>gT* 
■5. 2?iitajfr-5^<^*pro1SE£lc=6J:-5*^. iSE-fk 



-i'-i^ --i:':^ ^ ■■ >v---;-';, '• ■.■ V 

I 0 0 6 9 ] 7k^7--JU12Pr^>^H.£'l^^'*'' W • 

[0 0-7 0) • (M*^'>;>'#-5^X?i) <S^<lPiSil^-*-&* • 

?ilC.$fe>if^T,'-*«gP22©«®*^^tb^.i -> U 3 
1521 J: icBf-fti-^'y a :>@% jf5*£iB>:^;^*^ y =3: 

■r •l. 'i^x-y h o,m<t;^^'5^5^^^ l£i^^5^ 
( r'-o^G.%) **ivii; y^^^^^^ 

3Sir^5^-A®l^t, 7K^:tf:^<!:K^:V^*^*ISt- 

[ 0 0 7' 1 ) ' G(DM<fci> y 3 >B»^<^;^'1 £ b't^ll? 
b. V y ri jt^i^ 

gP22*il-(k-r-5 <h ic J: 0 k<bi^ y a >S^7E^VT * 

[ 0 0 7 2] t>■6^^^. SftC V D;^>'^:i?'^eVD;Slt J: 

I } mb-^' y =i»a%'^<b5> y =j i>i^ * lii5BP22± 

$ 1* -5 c i I c J; y « S g <t b T * J; I ^ . 
[0 0 7 3) -^M^OiS^tbtri*, gJtnm^lUlMmflg 

[0 0 7 4) E12A^@2GICfcOTi*. '^ffii^PfiSZZrtaJIC 
:t>;±AS24ja<fflBr-5> J: r> ic^jj^^tiTOSA^.- S 
O I )126<!: bTlttgf^?>*$gS-> y =1 >S*HSf<lPfiiit? 
^■SPS y, -< if A®24IS^ilgP2ZGiit*3gPT-=b\ 
■C^J SJlSP22<!:«S^23«t©l?®T'bi<gti?it^ >a*3- 

~"02Aicfcits^iit23tii; vy 3>»^Rroe't>t^*S7 

-_;Ult!i31lcJ:yffii«;PII®«!:JaoTO*^Ha (SJi§P2 
2) lUn<D$UlJTfc-5. il2©SSSP22(*lSPIC. -f';*-^^ 



.11 

[9.0 7 5 3 t>l5.^^,■ •>ua :<s^R±i^ 

/j:?Tutt)J;.i.\i .- . ,■' ■ ■ 

10 0 7 6) mkli. HlOA~S10D(G5^-rct5lc! rf^ 
>;± A^l 24^ JB.^ U T =fo a:t ^. , C C T, 01 OA^ 0100 

[ P "0 7 .7 1 .*^.,:s. rif*. t ur,cD*i^s s i c^x^n 

tf^ e,/<K ^S<ST21 ^fflm LT, . 'Jf/j: <, t t,iS15*7k^ 

1 0 b .7 8 ) ^iz. »m2^(o^^mw-£m^m 22isip^ . 
ic. ^tos$nfc^®^i22:ii'#^^ 

sf^ks...i,p):;vi 2 sj&Jiiij^icn^, :;. : . 

'• '^■'V ' : ■ 

I 0 0 8 3 ] $ t. IC, :i;^g«cf& i;TriKiii128$|!S 
rJ' ';/5^7t?U->>^'' (T o. u c h P,o I i s h i n g ) ^ 



10 



20 
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100.8.43 m^^^^:>i±?iiLm<om<Diaigmmt; ik 

^ >i/c t:. J; p gjl OKeV*» t. 500KeViig-Ci7/^ ozt^fiff 

. •,. •;■ ■ •. . . . 

[0 0 8 5] l;.qxTO' Vcm?'*v1. 0X10". : 

/cm' v.: J: ^,L< Ii5; OXIO- Vcni'~5i.0xi0' "/em 

[ 0 0^ ^. 6 1 A^,OigSia; .•-T200rc*» 6>600'C 

©ra-JT-f^/jp. W*.U<:., J: O;ftii;lc.«0-C*ve,600 
"CJUT.T-. 5lc»*:L<liaS~600lClUTT'?T/j::dx; = 

K^'r;i-> (0') ^Ma^jgfi^sT-sji^b. cicDiSiRi 
n;tol;^^>r>i£?^a^jo^ajE;c.iDSLiT^:^ 

-A^^^U;/j::^f,e^,->;y a .>®^g^cr)aAxjo^^-^^ .. .. 

~ ^ ^ (Plasma I mrae r s i on : I bh ^ I f p I'anif a.t i on) '! < ; - 
»CT;.?ff;5:P;^ vi:.fci?* bl>.t>:©..m;^ (Jhrigbao .L iu., -e- . 
t. a I, . AppJ;.;:physrLe 1 1.\ ,:67,v236l; (1 995151 ; . ... . . . ■■■ . ■ ■<. 

[0 0 a.o] s o i^4g,c:fcr^;«i^igtJii:,i^^i v. 

Kigr^vf >enSjatftt.t) y,|2,. :^^vf .;i->v^J^:. ...... 

[ 0 0 9; r 3 ::^:;-;. iiA*?#ij: pC;^*^(ii£x4^^i,^ 

^^^^i'^^-.t:.y./Jv$<,!^^Si;5{jtf^ l^l^^ . ... ^, 

1 0 0 9 .23 -^m,(Of-^:>sAin^z>m^lzU. .;•> = 

?*.'^-<:?rv.aAiii^?7/jLpit^iEia..^.^^^^ 

-l':t>(D'r^>:±A^?7/j:t\ ^©f^, ^10-f:t>J: ■ 

mtf. .|g1©-<:i-.>iLT,;K^^:t>. ^2© 
r 0 0 9 3 3 /jfc. =^->;±A®?f$j5£lff g?i(cj -> y a 

^mmmxmmr>v.^ >m^mmiz^mm=&mti 
^■'^^Mmizj:^&m<ommMmm±-r^;ztii{T^ 

•So "... 



30 



( 8 ) 
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[.0 0;9.;4a l.( B O:X^«^fi5tffl^MiII?i) ll«6ia*^ 

[ 0 0:9 7 ] ttfc. 7K^:^^7c'l4'i?siMf •reoxg^?ij" 



10 



20 
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10 10 5] w2<D^ii§a2zif ic^sf 

■■■■■■■■■ ■ ■ ' ■', ./ ,t- - .. 

[ 0 1 Q^ &ym^^m icd3 i^T liv ' SO I cdp^isa * ; 



10 r.:0:o.J:./j:!*3,' .BOX«Ji5'fi£'rssiil3J::ys'OI®ffi»< • 

?#e>n-5A<. soiS26<^s®*imn:xr.iv-5ii^ia(i. iii''. 

i^KI* ( i ron- ri i:t ra t e) .r^-lb-fe U' •i' A\- 3 Oiir;^;i'->; 
O, il ©t-7^M*©M^bSiJ^Na6Hi'5 '^ 

fT>ae>J«:&ici*/' 't<o#rt«i*. TO 

[0 1 0 3) :i<0Ji^©7K^7--->i>^<'3iSlg«. 800 
t:iU±-> U 3 >©g4j^.^UT. U < «80b^JU±1350 
•CJUT, <t U U < «850\;JU±1250'CJUTTt7;ac5> ■ 

— [ 0 1 0 4 )-.7jt^7:r:-;UB^(D7KS?r#t;l?SIMEE:^. 

n&m b< (i^ma (1 X10' Pa) jut; i xid' pau±-c 

,0llg<oa4i«ETTfj;a:e>Ctt)<fcU»jiT»-5. 50 



/><Ji5^$n-g) (06A) . 

■Oo ■■■■ . . .■■*■-,.>..--, .,.,.:-..-v .-; 

[ 0 i r 3 y^bDttMt J:p ic : ' -> l| p >S<56 1 icF^SE 

[o'l 1 4 3- /jfc. s6ig66rofe®;5^i^§T;^/^ 

r> X/M4 . n?t i i> .*.A^€>a 




15 

[01 1 -6 ] immmmifm . *5ib^ (Dm2<Dmmmmm 

[Oil 7].7j<^7^-;U$ti;fc*^Bl^.>ij3>S:|fi^ 
fflS-r^ (51) . **SB-B->U=J>S<R±(c«®fS||g]^}f5 

^>:±AM^JKM-rs. (52), . K*$SS->'J 3. 

^5l^g|5lCBGXm^?{2^^^ (S3) ., i-;z^:Vtt, m<0!7 
0-5-lT-h<i:|5]«T-fe^, /jfev lli (S2) IC*5UT 

[ 0 1 1 ,8 3 ..*^^Slg^i0lJl^fcO^T(*,, B0X&JBJ|£^. .. 
-> y 3 >S^g^3t;#-r-5 (S4) , ^ bT; ^HJg-f. :tii>;i 
AS^£ Jg^-r .5 (S5) . (S3) il^^ilC/: Wg; 

^^^ls^fT^^l^BoxJg^J^$fi£•r* (se) . cpbTsiwoxr 

■r -5 CI. a (<it.U ^^^::f.>©£EA eRfiat-tr^C i 
[0 1 19] ElTlcfcOTIi. -f;l->StAa:|i^'2m7/j: 

it . Xfl ( S 2 ) . SaC Jx IJ 3 ;5fe;^ bTte < C i 

10 1 2 0] ^fc. B0XJlJ|>fiEc53^CD|y!inil (s 3; ,s 
to 1 2 1 ] =f:^Jglg^||ffiJ|c:Ol%T:^8A~|518F^fflUT 

8A) .-*.U7;..aSg)5.82j:(C»g^88*?B^t-^. :(^8 
SBIS/<S<.T.'b.atA. . ' . , 

mm $ ft I ^mmp^ t u $ 5 . . ^sc 33 1 %Tia. -r 

:^->;±A^84^SJig|582©rtgi^l^^i5EgLTl^SA^. 

10 ) 2 4) -togj, «'rS©fy»to31$?7/j:tAS«>ia;5^K 
-^b^-(BOX) J185.*JgiS-r*Ai,-yt-x^ i> ->W903gJS? — 

[0 1 2 5J -'^-X^^;i.89<&|J$3t-r'«. ->ij 

=i>»«i86(D;5fe^$?7;a:r. (El^-ttt') . . 
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[0.1 2 63=.;(rfS;±A:Wulti>-l/l) jJt^^. 

■< ^>'.i?<stA^mmu (EI8E) \ mw.(ommMizj:ij 

fC¥j&/j:SOI^<£'Wr-5SIMOXe'Xy\;&t^^-r-l) (08 

DHF (HF<!:H,0<h©S^;g;j5) ^APM (NH^OHtHjO,^^ 
10 ?J';S^;-g;-g) . HPM (HCI tH, 0, $#t;-g^-SjR) . SPM 
(H, SO^ d:H, 0, ^#t;iia-§-^) . FPM - ( H) f tH,^, 
t/>g^iS;-g). ^ BHF (NH4 F. HFSS^Hi'OiODil-^-gJg.) . 

10 r:2 9_i imm^mmzy ms/^^mam. su^b^cd- 
[0 13 0) :'hmT--ju!t!im$tifimmm2:^\kii^m 

aSgiS92±lE«S^98^:&^iS->.ij;3,>g^;jg9;,:-;g.^^^. 
« (1I9A) jJ:^^^.(CJE6Dtr;;<«HJl98l*tf|l6bXt>i 

20 [0131] S9Bl£^^d;. p (Z/ ^^.jlgpsfifflij j&> .■ 
[0 1 3 2) -^-CD?^, P/fiiOiaiias$^7rj:l\B0Xe95^ 

[ o 1 3 3 liSfift^: ■ ibsizj^w^ummumm^^-- 

[0 13 4.) COIT0XA!iSfdi;ysO.I«92©a®|c||£X 

30. /IS #J1,</j: U . B0X^(Dffl51ia«lSj±.rS '(EigD)-, I 
TOX«lSlCJfefc*^T. «IS^98*|»5&Ufe*^'^|g|^S 

[#:!■ 3. 5.3y '1':*>;±A^94JJJJ*»C5t/c:3 T. « 

S®98^JBfiEbTU/j:nJi^/c«. ■i^>m\mS4mm - 

[0 1 3 6) CCTBf^bia#Hmt«.-'«#fl<)ttt. 

i-**MS-l>.l>.i.i •. . .■ . . ... ; 

10 13 7}mm<Dmitmmmmm^i!9mLv f^U(om^ 
[0.1 3 8) mmm<on<ommm.t\^-z\t.: ^m^^ 

tf SSa, :ftf*6«| IC [i - t ^^fSt^^^t. : ( a . r N e 

^am'^ost^iggii. i%*^t.ioo%c[)iEBi?jT*nii 

[0 13 9] jggW. 1000'C£l±, ->.y=i>©a;d§ju 
T, J: y L < fil ISO-CJUiv y D >©ja,^5JUTOS 
50 Hl*9Ti7J& PC LU. 



( 10 ). 
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^n^z.t ifix- ^ -2) . =b. *.3 A/v'^ rnrny^^^ 

[0141] /jfc, m.mmtm^^^w^^tc'^^ 7Km^ 
^t;a3t;i4S?HmT'iyvina-r ^ i ic j; ysoi®:92©^ i 

I 0-;l.:4 2 :. •■• J- '? ' ^ ■■ " 

©$+i.7t-8-i';i?:5f:.Q^JSB^^>S5 i ®1S::.(eZ'Sx/\). ;^.2;^fi. ; 

1 2 0 0'C. 2B^K;<h;la^^vi:«*<i <fe<^^lJ^^*^^^ 

-CI. 5Xi;1 ..0 !:'se'w '.></#;:«fT.'fei^ ' 

/A r (9 Oc%)!?#BMst!AC1 .3 5, 0*0, 4 BifBl^J^^Sr > 

[0 1 4 5J mSS^S i ( S O l:p,)> ;l:79;ri rrii;?- 

ji;^^^'<b'S!Mi;i^;S(BOX^^^^ r400 o m ©Si MOX'.'? X/\. ) 
( S OAj-:fim/^l&!^^^^ 

[ 0 1. 4 6 \. *0D.^.: ,S0li^«[S<OG0P*'l^a3tr?575:to.- 
SOI-^X/N^SC- 1 ;StJ%;S (1. 0wt%©NH4 0Ht. 6. Owt% 

C9H, o,r<k ?jcj&©-;g^}g) imaifmti^wvit,-. i>t, ■ « 

10 1 4 7) 7K^7--Vl'^aa l>X.l>7ftl>Si«#**t.v- 
[0 1 4 8] K^-<j*->'«:*7«toatft(Il5.KCZ^'X 

y \ 7 WaSUfeS i « ffl'ofcSO l xy NX 

(i, ..^fii'^x/x^feo p?cop©iai*: 5fixS)^'fe; 

J; e> IC, CZ-S ig*SlcSB-r-2)i»lPfiX.»-2)C0P©lia.S?t 
5J lii iSd'^S so I xy \^5#rSfa^ t»<x# fcCi: 

A^/c U (DGOP©gft*]:t« bfcli^;|C«i' 7K«7---'l'' 
ias?: L>X t OSO I xy\X25PfliT*Ui'' 
aAIflB«IIC7KiS7x-;i/to3i*«E l>)tSOI -^XMX 7 

.__I01 5 0] .KIg'f:t>j±AIiiSillCSiS<*a® 

saiimn*Sj!illWlc:R<ct^X€S. : 
lOl 5 1] BOX^BsfiK^, ^rt.lC7j<^7x-;U<£«S-r 
C <!: IC J: UCOP^O^I1(8<^)«M«: 0-5 ^ t t)X^ -5. 



20 



[ 0 5 ■? X.f5fc;.,.W' *>:aA!mM 2^ 'J> 

e€?i5^bXfc<ct=b»*uo. ii^oczc^xyxs: 
® ^ gft^'lb u xm<b->-U * }{$fi£-r«5 i . ; -iJ xy \ tf. 

mmzhia\t. s O.I s^si: i>x©soiM.ic:w#s&s 

A<ss5nrc«®gP22ro^a=&Bi<b-r%©x;>GSF(D^A 

[01 53] (^»Si5iJ2) S i gi*<h UX C Z 5* IC J; 

l an; 5.4']yif(-i ) 1 oiio;%x.. ogoiKS^-iM^'--' 
wm V! ^ ..: C'v; -^^^ ^^A;•■i^^^^xo«•o^^ f^>$•:^^M^• 
(2)^^wi«lHt) 0J%X.1-1 -2^0 0"t::T?2BtK!.£\ ■ 
( 3)-.-HiTl 0.'0'%X. 'v V^2 Oj03e=r?-4?«rWv=l« v -.■ c. 

( 4 ). H , . !r.^o. 0'%:^i*vi ..ii.; 0 .o:'^;, i; 4 .f^reT ' v ' • ' ■ 

■ ( 5-) • .H■■i^'4^S^ fSV'Ai'r^G B^^X, .'Sl-i.rlvififOrSe; ?f 4 - 
( 6 ) ; Hit'l-0;oi%:X;:;'vl l JSVti 'Gvi^tJ^O^iH^'/'-. ■ vVt 
(-7)... ..^^:^.;;tva^.iiAtEllB3CD7K^I^S:^i'l<^4^ 
/ifc, tt^wrcii:) 1 ^iOCZ-^xyMcll. 7K^7-->U^fc=^' 

[ o..;i!.5 5.]' e. lc.> c^a t. s .i-a-WtJi^faiiiailS 

«tB)l.(Da®«:^M'(bUX5 O n iric^ia®^^^^ 

±-r-5c<t:**efi*)X$.-5. t>-6?)i4/: jK<SI2I^i£Xc:©^^ 

.' 30 [0 i:.5i:6] ^SW^-ftS I M^ifi t/XO' <& lv^8^^^^ 

eVX2X1 0" cm" ('«'^>^j*^> ' 

[0-15 7 ]'Njci^©#^^-®4S$:Oi •••( V O ^.) A r ( 9 .' 
0%) |?ffla«t=X l: 3;:5 O 'G.. 4B5ia<^ 
fc.:^M-(bM<&l^.*t^-S«t:.^^ISB S ■( S 

O .1 i .5i 0' n rTi/S«tia^f SI^K S • TiJS 4. 0 O li m© 

s 0 r';ixyva«-t-n-€'Hai*±*<o;t.^ ^v^^ : • - 

:/|0 = [0 1 5 8] S01^S®©C0P^1l^ait'-5'/£to.' SOI^7X;■■ 
y \ € sc - 1- ;5t^ (1 : Owt % ©NH, OH <!: , 6! -Ovitl % ©H, 0, ' 
t7Ki©S^:fi) XlO^JfelJiaSUfeJ -f 

^ JW«S3£ia-. (mii. ■KLA-Tencortti^ 
OXSOl C'X/v^®(5.C0P©sS^:^^^ > h bTiV ' ' '• 
[0 15 9] 7J«:^7x-;U^!ilaL/Xl^/il^SiS^*«:ffll'^ 
xsoi'i'xyv^fljfiK.bTSiii^li;' *ia'^xyN^^ y200{S 

-Cih->it.~^f3 ( 1 ) "~ ( 6 ri!DS0rr>X7\|Cfc"ir-5C0P- 

©Sili, f.'>(Dyt5>>+l**■2)t><^®V^^n^)2 o®JU 
TxAofc, (3) ©soir^x/Mcgauxi*.^ 

50 a-i^X/N^fcUWCOProgAA^, 3P<5:^«MlCC0PilOi«J 




19 



( 11.) 




[0.16 0 ]; U $5. ^/^.L-fc S O .1 g^S^ 4 9 % h fW 

jg^ic 1 oiiismLrc(b-^yt¥^m%k'mmLr^, ,s'o 

J&t^ (7) (Dm-att. Hf defectia i . . S ri/cm'fijS 
T^,.^*^,.. (3),,pS0re?q:yN©l^^^^^ HF defects ^ 
0. 0 5 =l/cm'T-^r>fc. ' . / ■, ■ 

5 5 otiLfc. . - ^; . ■ . 

10 1 6 3] CO^. S«*0, fl 0% (9 ■ 

0 %) 1 3 5 0 "C. 4 B5r«^CD|§iMiSi?4-3 ■ 

10 16 4] C<D^7X/N$3fe^ 8 20 
Ok e VT5X1 0''cm-'^;ti;aAU:^«CDg!ia 

**2 X 1 0" cm- IC/j:*STi§yiil,';t'. 

[0165] mmmtm^m^t^...^^ s o i s i 5 o 

n mymtb&^mitS i ii4 0 b nmCDS O I 0:zy\iiS 

[0 16 6] zcDso immm=&mmm^ tn^icux 

CZ-S iSiglctBH-r^COP. FPD^OrJpgfe 

[0 1 6 7] mi&m) mmm2(o (2) iigaitc 

Z-S i C7XA^7K^^Hg.i,X-Sii!!i^U. aiBICiuliS 

[0 16 8] $e,|c, aj5©*^||S KSG I if) 
a®lCS?iK^tlCcfc«j2 0nmO^jbS i M^JB^L^ 
eVT4XV0"cm-'^;f>;±Ai.fe. ^AB^CD-gS 

li. ssottUfc, 

[0 1 7 0] CO^. Sm^O, (1 0%) /A r (9 

0%) ^ami'Ti sso-c. 4i^r.ioDSAia3s;^?^iN 40 
'f=r>aAS*aiaK^ks ijiicL;t. cr)LTso'i 

® 3 0 0 n mya^ia^^p^bS f.® 9 0 n m S O I 

[0 1 7 1], C9^, Hic. O, (7 0%) /A r (3 
0 %) #Hm«f T 1 3 5 0 -C. 4 l^feKDSAtoS^??^ 
fc. SO liiJ:©Sigs|^kK^|«*r-5<!:. SO IJii 
- 7 5 n m/lIi&ia*a8^kS- i ii "0 n mo s bTC^'x " " 

tOl 7 2] C©SOI®(S. ?)<^^Hm4'<D5Aia3S|C 
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T'. C2-S i S^filCj50r-i.COP^ FPOmcO^fS, 

[0 1.7 .3]. («<5iJ5) S b h'-7'-n:21i. kmifiQ: :, ' 
0 ,0 5 V c m (1,0 0) S i c>X/\^; 1200"G,: 100 ^ 

[0 17 4] $6f-. Z<Dai*(Daij(c^S{<t(cj:y 5 
0 n.mOSI.^b->'J a>Ji^js^L.;t. 
[0,1.. .7 5;,,0x/Ail:B.©^^bvUa>M-^aLTQ* 
^.^,8.0 k e.VT'4 X 1 0!.' -c m" ' ^'^i->ii Ai^rc/ ;i . 
A^CDigftia. .5 5 0°C<!-L7t:....-- . • • 

[ 0 17 6 ] Cl cD^v Or ( 1 - 0 %)^^ A 

r... (.9,0 1....3 ;5 O'C. AmmcD^ilim^. ■ 

'irr^rc. S Q, I JS.3 0,0 ajn;^lSa6ia*.S?^fcM 9 0 n m- 
©SOI •>X/N*iai*±Atz»;6:. •r::r:^>r.a.,<r.v. ; ; 
[ 0 V^:7, 7 7 0 %> . ]^.A^ r- ( 9 o '. • ' 

#BS14'X1 3 5 0-C. 4B5rp^©^*am^57.^;^- . 
^'X/xap.C^^<kl^.^,|^^,:j:.^ i .,S.Q::I « 2 0. Q nm 
/mi^'^^mim 1 2 0 nmO.S O l.*=x./^»til}*d:dJ ' 

10 17 8] COSO ISlC(iCZ-S i SmicSB^ f 

fO 1 7 9] (^Jge,j6) itSJaP. 0 1 Q . cm£DP+ 
SICZ-S I C^X/N^fflgUfe. 
[0 1 8 0] 7m7--)l^H, 1 0 0%-r. 12 0 0 

10 1 8 1] t^^n<DmmmM[z^M.iij:. 

U 5 0 n mo S i 02 ®*J6^6/c. ^M©KTbS i M 
^iiUTO+i£-l 8 0 k e V-C2X1 0" cm-'-f;J-> 
aAL;J:.,;iAB5CDige(i. SSO-CiL/t. " 
[0 1 8 2] scD^. g^flR,^p,; M 0%)./A r (9 

0%) ^am^-pi 3 sot:. A^^(omfim^^r> \ 
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